Comparison of the protective effects of N-acetylcysteine, 2-mercaptopropionylglycine and dithiothreitol against acetaminophen toxicity in mouse hepatocytes.
The effects of N-acetylcysteine (NAC), 2-mercaptopropionylglycine (MPG) and dithiothreitol (DTT) on the metabolism and toxicity of acetaminophen (APAP) were examined in isolated mouse hepatocytes maintained in primary culture on collagen-coated dishes. Both NAC and MPG increased the formation of the glutathione and sulfate conjugates of APAP and decreased the covalent binding of the APAP reactive metabolite to cellular protein. DTT did not increase APAP metabolism but did decrease covalent binding. NAC, MPG and DTT decreased plasma membrane damage, as measured by leakage of lactate dehydrogenase from hepatocytes, during a 4-h incubation in 5.0 mM APAP. NAC, MPG and DTT also reduced the APAP-induced fall in glutathione levels in these cells. In other experiments, hepatocytes were exposed to 5.0 mM APAP for 1 h and then incubated during a post-exposure period in APAP-free medium. Damage increased during this post-exposure incubation. Addition of DTT, but not NAC or MPG, after APAP exposure protected the hepatocytes from plasma membrane damage during the post-exposure period. These results indicate that NAC and MPG exert their protective effects by their action on the reactive metabolite of APAP. As well as its effect in reducing the formation of the reactive metabolite, DTT has a potent protective effect against the toxic processes initiated by the APAP reactive metabolite.